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Executive Summary
Although many sub-Saharan African countries that are affected by HIV and AIDS have developed education sector policies in response to the epidemic, there are still challenges in effectively addressing the issue in schools. These challenges include lack of appropriate leadership and coordination at the school level, limited training and skills update on HIV and AIDS among school-based caregivers (teachers, school nurses and matrons), absence of appropriate guidelines in some settings, and lack of coordination between the education, health and other sectors. For example, in Kenya, although national guidelines exist for providing HIV services to various segments of the population, the education sector policy is silent on how the services can be provided to in-school youth.
The objective of this study was to test the feasibility of using comic books, role models and edutainment to communicate HIV and AIDS messages to in-school young people with a view to improving their knowledge about the epidemic, enhancing communication about it, and promoting positive attitudes and behavior among them. The study was conducted as a pilot and used a quasi-experimental pre-and post-intervention design without a comparison group. It was implemented between 2010 and 2011 in eight secondary schools in Nairobi, Kenya, by the APHIA II Operations Research (OR) Project in collaboration with the AIDS Control Unit in the Ministry of Education, Well Told Story, and the National AIDS/STI Control Programme (NASCOP).
Key findings
Key findings from the study include:
There is need for HIV and AIDS and other sexual and reproductive health information among students. Using youth-friendly channels to communicate HIV and AIDS messages is feasible and acceptable to students. There was increased knowledge of modes of HIV transmission and of where to get tested for HIV among students exposed to the interventions. There was increased communication about HIV and AIDS among students exposed to the interventions. There were positive changes in attitudes towards people living with HIV among students exposed to the interventions. There was reduced fear of getting tested for HIV among students exposed to the interventions. There were positive changes in the sexual behavior of students exposed to the interventions.
The study showed that:
in-school youth need accurate information not only on HIV and AIDS but other SRH issues as well; using comic books, role models and edutainment to communicate HIV and AIDS messages to in-school youth is acceptable to members of the school community; and the use of such channels leads to improved knowledge of SRH issues, enhanced communication about SRH, and positive changes in attitudes and behavior of students.
1
Background
The rapid roll-out of antiretroviral (ARV) treatment in parts of sub-Saharan Africa is making it possible for an increasing population of young people (10-19 years) who were either perinatally or sexually infected with HIV to survive longer, enjoy a better quality of life, and, subsequently, to realize their schooling prospects (Birungi et al. 2008; Obare et al. 2009 ). Yet, education sector responses to HIV and AIDS in the region have predominantly focused on improving students' knowledge about the diseases and developing their skills to protect against infection (ILO and UNESCO 2006; Ward and Mendelsohn 2009) . Approaches that address the needs-and acknowledge the rights and dignities-of young people living with HIV are generally non-existent because of the false assumption that, aside from children infected perinatally, school-going adolescents constitute a largely HIV-free generation.
However, evidence from the Demographic and Health Surveys shows that young people in the region initiate sexual activity early. In Kenya, for example, the youngest age at first sex is eight years with 39% of adolescents aged 15-19 years having had sex (Kenya National Bureau of Statistics [KNBS] and ICF Macro 2010) . Among these, only 26% and 22% reported using a condom at first and last sex respectively. A sizeable number of in-school adolescents may therefore have been exposed to the risk of HIV, yet only a small fraction have been tested for HIV and know their status. For example, about one-third (32%) of sexually active female adolescents aged 15-19 years were tested for HIV in the 12 months preceding the survey and obtained their test results (KNBS and ICF Macro 2010) . Among sexually active male adolescents of similar age group, the figure is much lower (20%).
Governments in Africa are beginning to recognize that school-going, HIV-positive young people present a new challenge to the education sector and have developed Education Sector Policies on HIV and AIDS in response (Kelly 2003) . These policies have predominantly evolved around a legal framework that recognizes and upholds the rights of all people with a special focus on marginalized and vulnerable groups and those with special needs. They also recognize the need for universal access to HIV and AIDS information, access to treatment and care, protection from discrimination and stigma, and care for orphans and vulnerable children (Ministry of Education and Sports-Uganda 2006; Ministry of Education-Kenya 2004 ). Yet, rarely have these policies been operationalized to address the special needs of students living with HIV, a problem compounded by the fact that their needs are largely unknown, and that many in-school young people still do not know their status.
In Kenya, the Ministry of Education launched the National Special Needs Education Policy (SNEP) in 2010 (Daily Nation 2010). Whereas SNEP was expanded to include learners with various special needs, it was still silent on the needs of those who are living with HIV. Moreover, although the national guidelines for HIV testing and counseling in Kenya emphasize the need for providing youth-friendly services to adolescents and young adults so long as appropriate consent is obtained (NASCOP 2008) , the Ministry of Education policy is silent on the procedures for providing the services to in-school young people (Ministry of Education-Kenya 2004) . This project therefore sought to inspire change in the way members of the school community engage with HIV-related issues by generating evidence for enhancing communication about HIV among them, addressing stigma and discrimination in schools, and creating demand for early diagnosis of HIV, counseling, care and support services in order to contribute to positive health, dignity and prevention (PHDP) among young people. 1 1 Positive health, dignity and prevention (PHDP) framework is a human rights approach based on legal protections and a policy environment free of stigma and discrimination for people living with HIV. It includes a supportive legal and policy environment; focus on holistic health promotion, not only on transmission prevention; tailoring to setting, key populations, and to the individual; and involvement of people living with HIV in designing programs (GNP+ and UNAIDS 2009 ).
Identifying appropriate interventions to provide information, testing, counseling and support services to young people in schools who are infected with and affected by HIV is a pressing priority for the Ministries of Education in high-prevalence countries including Kenya (UNESCO 2006; Ward and Mendelsohn 2009) . Effective education sector interventions will be particularly crucial to ensure that adolescents living with HIV are supported through the existing education system to fully realize their potential to learn and thrive. The project therefore reinforced two areas emphasized by the 2004 Ministry of Education Policy on HIV and AIDS, namely: (1) the provision of accurate, relevant and understandable HIV and AIDS information to all learners, parents, care-givers and education sector employees; and (2) the right to access holistic care, treatment and support for all infected and affected learners, educators, and other personnel.
Study objectives
To test the feasibility of using youth-friendly communication channels to:
1) increase awareness and enhance communication about HIV and AIDS among students as well as between students and their teachers and parents/guardians; 2) positively change students' attitudes towards people living with HIV by addressing stigma and discrimination and their consequences; and, 3) generate demand for early diagnosis and counseling for HIV among students in order to promote positive health, dignity and prevention.
Methodology Study design
The study was conducted as a pilot and used a quasi-experimental pre-and post-intervention design without a comparison group. It was implemented between 2010 and 2011 by APHIA II Operations Research (OR) Project in collaboration with the AIDS Control Unit in the Ministry of Education, Well Told Story, and the National AIDS/STI Control Programme (NASCOP).
Target population
Eight secondary schools in Nairobi, Kenya were selected to participate in the study. The Ministry of Education identified the schools based on whether they were national or provincial level, single sex or mixed, day or boarding, made up of students from high, medium or low-income settings, and located in western, eastern, southern, northern or central parts of the city. The project directly targeted in-school adolescent boys and girls aged 12-19 years (hence the focus on secondary schools, given that most young people within this age range are at this level of schooling), their teachers as well as school nurses and matrons. It also aimed at indirectly reaching the parents/guardians of students enrolled in the participating schools.
Prior to implementation, a series of consultative meetings were held with provincial and districtlevel education managers in Nairobi, principals of the participating schools, and representatives from non-governmental organizations and bilateral donors with interests in the education sector.
The purpose was to discuss the challenges that HIV poses to the education sector in Kenya, brief the participants about the project, and obtain their views.
Intervention activities
The interventions were implemented over a five-month period during the school year and involved the use of youth-friendly communication channels including: 1) colorful comic books, guides and posters; 2) use of role models; and 3) educative performances (edutainment).
The intervention activities were preceded by formative research involving group discussions and written essays with students, teachers and parents/guardians from six of the eight schools. The purpose of the formative research was to obtain information to guide the design of the interventions. The groups were selected based on the nature and composition of each school. For instance, discussions with groups of parents were only possible in day schools where they could be easily mobilized. Each group comprised about six participants and had a facilitator and a note-taker. The discussions were not tape-recorded.
Comic books, guides and posters: These included three issues of colorful comic books for students and accompanying parents' and teachers' guides as well as colorful posters for classrooms and staff rooms. The materials were developed and distributed to the participating schools by Well Told Story between February and April 2011. Copies of the materials were first shared by the Ministry of Education for approval before being pre-tested among groups of students and teachers from schools not participating in the project. Each of the three issues of the comic books and guides focused on a specific theme on HIV/AIDS. The first issue focused on communicating about HIV and AIDS, the second addressed the need for testing and counseling for HIV, while the third dealt with stigma and discrimination and their consequences on those who are exposed to them.
The comic books were distributed to all students in the participating schools who were present on the day the materials were delivered to the schools. The comic books were titled Kuwa Shujaa ('be a hero') as a way of inspiring students to be champions of positive behavior and were based on role model characters and familiar scenarios and locations. The purpose was to illustrate best and worst practices, combine drama with factual information, raise important issues and questions, and foster debate among students and teachers about HIV and AIDS. The comic books also had some interactive activities for students to undertake such as raising questions or concerns and expressing these through word and art. Students were, for instance, challenged to write down their thoughts about HIV and AIDS, turn these into eye-catching posters that would convey the message to the people around them, and share their posters with their colleagues. A total of 14,700 comic books, 6,900 teachers' guides, and 4,000 parents' guides were distributed to the schools.
Drop boxes were also distributed to the participating schools for students to drop in any questions, concerns or comments they had regarding the interventions and HIV and AIDS. During the months of June and July 2011, experts on sexual and reproductive health (SRH) and HIV and AIDS from the Ministry of Public Health and Sanitation (MOPHS) visited six of the eight schools to respond to the questions and concerns that the students had placed in the drop boxes.
The parents' and teachers' guides were designed to assist them in talking about HIV and AIDS with their children/students. Similar to the comic books, the teachers' guides were distributed to all teachers who were present on the day the materials were delivered to the schools and extra copies left for those who were not present. The guides for parents/guardians were distributed by teachers during school open days, annual general meetings, and parents-teachers association (PTA) meetings. The posters, on the other hand, had key messages on HIV and AIDS and appropriate slogans derived from the comic book stories, and were distributed in the participating schools together with the comic books and guides.
Use of role models and edutainment: Two role models were used in the project. One was a local musician who is famous with the youth while the other was an actor who starred in some of the most popular locally produced plays. The project obtained consent from the musician for his image to be used in the comic books. Besides, in each of the eight schools, the launch of the first series of the comic books and guides was accompanied by educative performance (edutainment activities) by the two role models. The performances were meant to convey the key messages in the comic books and on HIV and AIDS under the slogan: know your status, plan your future. The health talks that were conducted by officials from MOPHS were also accompanied by educative performance by the local musician. Thus, a total of 13 edutainment activities were undertaken during the intervention period.
Training school-based caregivers: Besides the interventions that directly targeted students and teachers, school-based caregivers (school nurses, matrons and guidance and counseling teachers) from the participating schools were trained on HIV care and support. This was a four-day training conducted by an expert on SRH/HIV and AIDS in April 2010. Its purpose was to equip schoolbased caregivers with skills to effectively engage with students in matters related to HIV and AIDS including appropriately responding to the special needs of students living with HIV.
Data analysis
Data collection among students was undertaken at two time points-before and after the implementation of the interventions. This involved structured self-administered questionnaires to assess their attitudes and practices regarding information on HIV/AIDS, testing, counseling, stigma and discrimination. Baseline data collection took place in January 2011. Only students from Forms Two to Four participated in the interviews because those entering Form One had not reported to the schools. However, by the start of the interventions in February 2011, Form One students had already joined the schools. They were therefore exposed to the interventions and participated in the endline interviews which were conducted in September 2011. At both baseline and endline, all students who were present on the day scheduled for interviews and for whom parental/ guardian consent and individual assent had been obtained were eligible to complete the questionnaires.
The questionnaires were anonymously administered as a class exercise lasting about 30 minutes. Students were instructed not to write any identifying information such as name or registration number on the questionnaires. Besides ensuring confidentiality and privacy, it was hoped that this would make them respond honestly to the questions. Research assistants distributed the questionnaires, explained the purpose of the study, and remained in the room during the period to answer any procedural or substantive questions the students had. The exercise was scheduled in collaboration with the participating schools at convenient times to avoid interfering with the normal school lessons, for example, in the evening at the end of the lessons or during weekends.
The impact of the interventions is assessed through quantitative data from the self-administered interviews as well as qualitative information based on feedback obtained from students through the drop boxes. The quantitative data were entered in EPIDATA and analyzed using STATA. Analysis involves two sets of comparisons: (1) baseline and endline indicators among students from classes that participated in both interviews (those in Forms Two to Four); and (2) indicators at endline among students from all classes (Forms One to Four) who received and read the communications materials on the one hand and on the other, those who either did not receive the comic books or received but did not read them. The results are presented in the form of frequencies and percentages. Chi-square tests and significance tests of proportions are conducted to determine if the observed differences between groups are statistically significant. The qualitative information obtained from students through the drop boxes was, on the other hand, typed in Word and analyzed for content. Excerpts from the data are provided to support some of the key insights from the study.
The interventions are considered to have had an impact if significantly higher proportions of students reported improved knowledge of HIV and AIDS, increased communication with other people about the epidemic, positive attitudes towards people living with HIV, and increased acceptance of testing and counseling: (1) at endline than at baseline; or (2) among those who read the communications materials than among those who did not obtain or read the materials. This should further be supported by the feedback obtained from students through the drop boxes. The rationale for using the two sets of criteria to determine impact is that the first might be affected by the number of students who were actually exposed to the interventions given that the materials were distributed to those who were present on the day the materials were delivered to the schools.
Ethical clearance
The Ethics Review Committee of the Kenya Medical Research Institute (KEMRI), the Population Council Institutional Review Board, and the National Council for Science and Technology (NCST) granted ethical and research clearance for the study.
Characteristics of students
A total of 3,408 and 2,914 students from seven of the eight schools completed the questionnaires at baseline and endline respectively. Of those who completed the interviews at endline, 63% were in Forms Two to Four. Whereas more male than female students completed the interviews at baseline, this was reversed at endline (Table  1) . However, at both baseline and endline, the majority of the participants were aged between 15-17 years (72% at baseline and 67% at endline). Differences in the proportions of students that completed the questionnaires by type of school mirror differences by sex of the respondent. In addition, most of the students lived with biological parents at both baseline and endline (87% at baseline and 86% at endline; Table 1 ).
Experiences with interventions
Formative research showed that current approaches of conveying HIV and AIDS messages appear repetitive, boring and lack in-depth information for many young people. Most students preferred more relevant, interactive, appealing and realistic approaches of conveying the messages, which could be accomplished through the use of role models, celebrities, guidance and counseling teachers, and school nurses. This view was also held by their teachers as exemplified by the following quote: Feedback from students and teachers therefore showed that the intervention activities were well received. The edutainment slogan of know your status, plan your future resonated well with students. This was evident when students responded positively to the presentations and the performances by joining in chanting the slogan and asking questions about HIV and AIDS. Some teachers also reported that they overheard students re-chanting the messages. In addition, students and teachers reported that the intervention activities were relevant and realistic as shown by the following quotes:
Thank you for the comic books. They are so entertaining and interesting…We request you continue sending the books to our school and please make the stories longer (student).
Kuwa Shujaa is a true work of art, encouragement and inspiration. I am happy that you guys have taken the initiative to reach out to us, the youth...Please include a poem corner. I love reading and writing them (student).
It [teacher's guide] is realistic and easy to use for teaching (teacher).
Thanks for the good work you are doing in our secondary schools, keep encouraging the teachers and students on health and life skills, you complement our work as school administrators (school principal).
Students and teachers further reported using the materials for various purposes. For example, some teachers reported using the materials to initiate discussions during student club meetings, peer education and counseling sessions and to make the discussions lively. Some students used the interactive sections of the comic books to express their ideas about HIV and AIDS, draw posters based on these ideas, and pin the posters on the notice boards in their classrooms. Other students expressed their talent in art by drawing some of the characters in the comic books.
Among students who participated in the endline interviews, 84% obtained at least one issue of the comic books (Table 2) . A significantly higher proportion of female compared to male students obtained the comic books. Of those who obtained the comic books, 95% read them. Consistent with qualitative feedback from students, 97% of the students who read the comic books liked at least one aspect of the materials. The most liked feature of the comic books was the educative content of the messages, followed by responses to some of the questions that students had earlier posed, and the entertaining nature of the cartoons, with no significant difference between male and female students (Table 2) . Similarly, some of the features that the students did not like and which are also highlighted in the qualitative excerpts above were that the stories were too short, some questions were not responded to, and the activities were limited in number. Table 3 presents the distribution of students who participated in endline interviews by whether they read the comic books according to background characteristics. There were significant variations in the distribution of students who read the comic books and those who did not obtain or read the materials. In particular, students aged 15-17 years, attending girls' boarding institutions, in Form One, or living with biological parents constituted the highest proportions of those who read the comic books. These proportions were significantly higher than those of students with similar characteristics who did not obtain or read the comic books. In contrast, the proportions of students that were older (aged 18 years and above), in mixed day schools, in higher classes (Forms Two to Four), or living with other persons (relatives, alone or friends) that did not obtain or read the comic books were significantly higher than the proportions of those with similar characteristics who read the comic books (Table 3) . 
Need for HIV and AIDS information
Findings from the formative research showed that students, teachers, and parents/guardians were all in agreement on the need to provide in-school young people with HIV and AIDS information. This is supported by the following quotes:
If I know you have HIV then I see you like you are a devil.. Some people need to be advised, they need the information (Student).
Schools should come together and give students topics to create skits, expressing their thoughts on HIV and AIDS (School Teacher).
They need to be taught [about HIV/AIDS] in school, that would be very good. At least if they are taught in school, then they will see that it is not just parents saying this for nothing. If they get this information at home and at school, they will finally get it [act responsibly] (Parent).
The questions that the students placed in the drop boxes were further indications of the need for more information on HIV and AIDS. The questions revolved around HIV transmission, diagnosis, symptoms, disclosure, testing, counseling, care and support services. The following are sample questions that were retrieved from the drop boxes: Among students who participated in the self-administered interviews at baseline, 82% indicated that they would like to receive information on HIV and AIDS at school. Those who indicated that they need such information were further asked what kind of information they would like to receive. The most commonly cited pieces of information were how to avoid being infected, the importance of being tested for HIV, how to access treatment and care if infected, how to live positively if infected, how HIV and AIDS affect the body, how HIV is acquired, and where to get tested (Figure 1 ). Figure 1 : Type of information on HIV and AIDS students would like to receive at school at baseline
Note:
The question on the type of information needed allowed for multiple responses.
Need for other sexual and reproductive health information
Besides HIV and AIDS information, feedback from students indicated the need for other sexual and reproductive health information. Some of the questions from the drop boxes, for instance, were on issues of self-control, responsible sexual behavior, sexual negotiation, sexual abuse, and peer pressure. The following excerpts highlight such need: Knowledge about HIV and AIDS Students who participated in the self-administered interviews were asked about the modes of HIV transmission and whether they knew of a place where one can get tested. Among students in classes that participated in baseline and endline interviews, there were no significant differences in the proportions of students that reported knowledge of some modes of HIV transmission between the two surveys (Table 4 ). For knowledge of other modes of transmission and where to get tested for HIV, the proportions were significantly lower at endline than at baseline. Nonetheless, at endline, the proportions of students who had read the comic books that reported knowledge of the various modes of HIV transmission and of where to get tested were significantly higher than the proportions of those who did not obtain or read the materials. These findings are consistent for both male and female students (Table 4) . At endline, students who had read the comic books were further asked whether the information obtained from the materials changed their thinking or behavior regarding sexual and reproductive health including HIV and AIDS. Slightly more than three-quarters (76%) reported such change with no significant difference between male and female students (76% in each case). The most commonly cited change brought about by the comic books was that the students learnt more about HIV and AIDS, which was mentioned by 71% of the students who read the materials (73% of male and 68% of female students; p<0.05). Furthermore, improved knowledge of modes of HIV transmission among students who read the comic books is further supported by the feedback obtained through the drop boxes as the following quotes indicate:
From reading Kuwa Shujaa, I know that having sex with a virgin to heal HIV/AIDS is a myth and cannot be true. I leant from Kuwa Shujaa that ARVs do not cure HIV/AIDS but they only help the infected to live longer and a healthy life.
You have been of great help to me and my friends in school. You answered some of our questions like if a person can be infected with HIV by kissing. Thanks and keep spreading the information about HIV/AIDS.
Kuwa Shujaa helped me learn that HIV cannot be spread by shaking hands and that you cannot tell someone's status by looking at their physical appearance...Thank you for giving this important information.
Communication about HIV and AIDS
In the structured self-administered interviews, indicators of communication about HIV and AIDS were captured through questions on whether the students had ever talked about testing and counseling with anyone, who they talked to, whether they would inform their parents/guardians about the decision to get tested and the test results, and among those who had ever been tested, whether they informed their parents/guardians about it. Among students from classes that participated in both baseline and endline interviews, the proportions that had ever talked about testing and counseling with anyone was significantly lower at endline than at baseline for both male and female students (Tables 5 and 6 ).
At endline, however, the proportion of students that had ever talked about testing and counseling with anyone was significantly higher among those who read the comic books than among those who did not obtain or read the materials. This also applies to both male and female students (Tables  5 and 6 ). With respect to the other indicators of communication about HIV and AIDS that were considered, there were no significant differences between baseline and endline or between those who read the comic books and those who did not (Tables 5 and 6 ). At endline, a significantly higher proportion of students who read the comic books reported ever talking to classmates or friends about HIV testing and counseling compared to those who did not obtain or read the materials (56% versus 45%; p<0.01; Figure 2 ). Although the proportions that reported ever talking to parents/guardians or teachers were higher among students who read the comic books compared to those who did not obtain or read the materials, the differences were not statistically significant (Figure 2 ). Communication about HIV and AIDS with other persons (friends, family members and teachers) was also cited by 47% of the students who had read the comic books at endline as one of the changes brought about by the materials with no significant difference between male and female students (46% and 48% respectively). These findings were further supported by the qualitative feedback from teachers and students. The teachers, for instance, reported that students talked about HIV and AIDS at school more freely than before. Students not only reported openly talking about HIV and AIDS but also recognized the importance of the comic books for improving parent-child communication as shown by the following excerpts:
This book is cool, inspiring and very educative. The stories are real and I am glad I can learn a lot now. I am even open now talking about HIV/AIDS...Please lengthen the stories. Thank you very much.
The 'Mwelekeo wa Wazazi' [parents' guide] is excellent in educating parents on how to relate with their sons and daughters. The book is interesting and talks about real life issues. I have learned so many things from the book. Things about HIV/AIDS, parent-child relationship and peer pressure. This is a very good way of educating students. We would like you to come to our school more often.
Figure 2: Percent distribution of students who ever talked to anyone about HIV testing and counseling by the persons they talked to, endline Note: The question on who the respondent talked to allowed for multiple responses.
Attitudes towards people living with HIV
Students were asked whether they thought that children living with HIV should be allowed in school, whether they knew of a fellow student who was living with HIV and if so, what their reactions were towards such students. Among male and female students from classes that participated in both the baseline and endline interviews, the proportions that indicated that children living with HIV should be allowed in school was significantly lower at endline than at baseline (Table 7) . At endline, however, the proportion of students reporting that children living with HIV should be allowed in school was significantly higher among those who read the comic books than among those who did not obtain or read the materials.
Among students in classes that participated in both baseline and endline interviews and who knew of a fellow student who was living with HIV, the proportions reporting positive reactions at endline was not significantly different from that at baseline (Table 7) . Positive reactions included showing love and compassion, counseling the student, assisting him/her with academic work, and praying for him/her. Nonetheless, the proportion of male students reporting negative reactions was significantly higher among those who did not obtain or read the comic books than among those who read the materials. Negative reactions included avoiding the student, ridiculing or teasing him/her, harassing or assaulting him/her, telling others about it, and advising the student to leave school. Among female students, although the proportion reporting positive reactions at endline was higher among those who read the comic books than among those who did not obtain or read the materials, the difference was not statistically significant perhaps due to the small number of cases (Table 7) . Did not obtain/read comic books Read comic books With respect to self-reported changes brought about by the comic books among students who read the materials at endline, 52% mentioned positive changes in their attitudes towards people living with HIV (51% of male and 54% of female students; p=0.30). Feedback obtained from students through the drop boxes further supported these findings as exemplified by the following quotes: 
Personally I am a victim not because I am infected but because I had to go to primary school with HIVinfected pupils whom I was afraid of. The comic has challenged me to
Uptake of HIV testing and counseling
Uptake of HIV testing and counseling was measured by questions on whether the students would accept the services if offered, whether they had ever been tested and if so, how long ago before the interview date they were tested. Among male students from classes that participated in both baseline and endline interviews, there were no significant differences in the proportions that would accept testing, counseling or test results, or in the proportion that had ever been tested between the two surveys (Table 8) . Among female students from similar classes, the proportion that would accept HIV testing was significantly lower at endline than at baseline (Table 9 ). Similar to male students, however, differences between the two surveys with respect to acceptability of counseling or test results and whether they had ever been tested are not statistically significant. In addition, the proportions of male or female students that had been tested within the last five months preceding the survey was significantly lower at endline than at baseline (Tables 8 and 9 ).
At endline, the proportions of students that indicated that they would accept testing, counseling or test results were significantly higher among those who read the comic books than among those who did not (Tables 8 and 9 ). There was, however, no significant difference between the two groups of students in the proportion that had ever been tested for HIV. Moreover, although the proportion of female students that was tested within the last five months before the interview was higher among those who read the comic books than among those who did not obtain or read the materials, the difference was not statistically significant (Table 9 ). Results based on the question on the changes brought about by the comic books among students who read the materials at endline show that 47% mentioned reduced fear of getting tested for HIV (44% of male and 50% of female students; p<0.05) while 22% reported that they got tested (20% of male and 24% of female students; p=0.11). This is also supported by the feedback obtained from students through the drop boxes, for example: 
Sexual behavior
Among all students who participated in baseline interviews, 29% reported having ever had sex (42% of male and 15% of female students; p<0.01). Of those who had ever had sex, 81% reported consensual first sex, that is, both were willing or wanted to have sex (86% of male and 66% of female students; p<0.01). Forty eight percent of those who had consensual first sex used a method to prevent pregnancy or sexually transmitted infections (STIs) including HIV (44% of male and 62% of female students; p<0.01). The proportion of students reporting having ever had sex at endline was not significantly different from that at baseline (27% of all students who participated in the interviews; 39% of male and 17% of female students). A similar pattern was noted for the proportions reporting consensual first sex (80% of those who had ever had sex; 86% of male and 67% of female students) and the proportions that used a preventive method at first sex (48% of those who had consensual first sex; 45% of male and 54% of female students).
Among male students in classes that participated in both baseline and endline interviews, there were no significant differences between the two surveys in the proportions that had sex within the last one month preceding the interviews or in the proportions that used a preventive method at last sex (Table 10 ). In contrast, among female students in classes that participated in both interviews, the proportion that had sex in the last one month was significantly lower at endline than at baseline. However, similar to male students, there was no significant difference in the proportion that used a preventive method at last sex between baseline and endline.
At endline, the proportions of male or female students that had sex within the last one month before the interview was significantly lower among those who read the comic books than among those who did not obtain or read the materials (Table 10 ). Although the proportions that used a preventive method at last sex were higher among those who read the comic books than among those who did not obtain or read the materials, the differences were not statistically significant. Nonetheless, learning about responsible sexual behavior was the second most commonly mentioned change that students who had read the comic books reported at endline, with 64% of the students citing it (57% of male and 70% of female students; p<0.01). 
Discussion and summary of findings
Although many sub-Saharan African countries that are affected by HIV and AIDS have developed education sector policies in response to the epidemic, there are still challenges in effectively addressing the issue in schools. This has largely been attributed to lack of appropriate leadership and coordination at the school level, limited training and skills update on HIV and AIDS among schoolbased caregivers (teachers, school nurses and matrons), absence of appropriate guidelines in some settings, and lack of coordination between the education, health and other sectors (Obare et al. 2009; Ward and Mendelsohn 2009 ).
Yet, schools comprise a large segment of the population that is at risk of experiencing poor SRH outcomes such as unplanned pregnancies and contracting STIs including HIV. In Kenya, for instance, although national guidelines exist for providing HIV services to various segments of the population, the education sector policy is silent on how the services can be provided to in-school youth. This pilot study therefore tested the feasibility of using youth-friendly channels to communicate HIV and AIDS messages to in-school young people with a view to improving their knowledge about the epidemic, enhancing communication about it, and promoting positive attitudes and behavior among them. Its major findings are as follows:
Students need HIV and AIDS and other sexual and reproductive health information:
Although there have been numerous behavior change communications programs aimed at mitigating the spread of HIV in Kenya, the study showed that many in-school young people still need accurate information not only on HIV-related topics but other sexual and reproductive health issues as well. This was evident from the formative research, the questions which were retrieved from the drop boxes, and from structured self-administered interviews. Questions on HIV and AIDS mainly revolved around transmission, diagnosis, disclosure, counseling, care and support while other SRH issues included self-control, responsible sexual behavior, sexual negotiation, sexual abuse and peer pressure. In addition, 82% and 79% of the students indicated at baseline and endline interviews respectively that they would like to receive information on HIV and AIDS at school.
Using youth-friendly channels to communicate HIV and AIDS messages is feasible and acceptable to students: Nearly all students (97%) who obtained and read the communications materials liked them with no significant difference by sex (96% of male and 97% of female students who read the materials). Moreover, qualitative feedback from students and teachers showed that the interventions were relevant and realistic to in-school youth. The acceptability of the interventions to students and teachers could largely be attributed to the involvement of various levels of education stakeholders (education managers, school principals, teachers, parents/guardians, and students) in the conceptualization and design of the activities.
There was increased knowledge of modes of HIV transmission and where to get tested for HIV among students exposed to the interventions: At endline, the proportions of male and female students that mentioned specific modes of HIV transmission were significantly higher among those who read the communications materials than among those who did not obtain or read them. Specific modes of HIV transmission that were mentioned included unprotected sex with an infected person, contaminated non-sterilized instruments, sharing sharp objects, from mother-to-child through pregnancy, delivery and breastfeeding, and through blood transfusion. In addition, the proportions of male and female students that knew where to get tested for HIV were significantly higher among those who read the materials than among those who did not obtain or read them. These findings are further supported by the feedback obtained from students through the drop boxes. The differences in the indicators between baseline and endline among students in classes that participated in both interviews did not, however, conform to expectations.
There was increased communication about HIV and AIDS among students exposed to the interventions: Among male and female students who participated in the endline interviews, the proportions that ever talked about HIV testing and counseling with anyone were significantly higher among those who read the communications materials than among those who did not obtain or read them. In addition, the proportion of students that had ever talked to classmates or friends about HIV testing and counseling was significantly higher among those who read the materials than among those who did not obtain or read them. The findings were also consistent with the feedback obtained from students through the drop boxes. However, differences between baseline and endline indicators among students in classes that participated in both interviews were not in the expected directions.
There were positive changes in attitudes towards people living with HIV among students exposed to the interventions: At endline, the proportions of male and female students reporting that children living with HIV should be allowed in school were significantly higher among those who read the communications materials than among those who did not obtain or read them. In addition, among male students who knew of a fellow student who was living with HIV, the proportion reporting negative reactions towards them (for example, avoiding, teasing, ridiculing, or harassing them) was significantly lower among those who read the materials than among those who did not obtain or read them. In addition, 73% of female students who knew of a fellow student who was living with HIV reported positive reactions towards them (for example, showing compassion, assisting, counseling or praying for them) compared to 54% of those who did not obtain or read the materials. Positive changes in attitudes towards people living with HIV were further supported by feedback obtained from students through the drop boxes. Baseline and endline comparisons of these indicators among students in classes that participated in both interviews did not, however, conform to expectations.
There was reduced fear of getting tested for HIV among students exposed to the interventions: Among male and female students who participated in the endline interviews, the proportions that indicated that they would accept HIV testing, counseling or test results were significantly higher among those who read the communications materials than among those who did not obtain or read them. Although the proportion of female students that was tested for HIV within five months preceding endline interviews was higher among those who read the materials than among those who did not (36% compared to 29%), the difference was not statistically significant. The corresponding figures for male students were 34% among those who read the materials and 33% among those who did not obtain or read them. This suggests that the interventions might have been more effective in reducing the fear of getting tested than in increasing the uptake of testing. Feedback obtained from students through the drop boxes also had more comments about reduced fear than about actual uptake of testing. Again, differences between baseline and endline indicators among students in classes that participated in both interviews were not in the expected direction.
There were positive changes in the sexual behavior of students exposed to the interventions: At endline, the proportions of male or female students that had sex in the last one month (among those who had ever had sex) was significantly lower among those who read the communications materials than among those who did not obtain or read them. Moreover, although not statistically significant, the proportions of sexually active male or female students who used a method at last sex to prevent pregnancy or STIs including HIV and AIDS were higher among those who read the materials than among those who did not obtain or read them. This was also supported by the feedback obtained from students through the drop boxes. In addition, the proportion of female students in classes that participated in both baseline and endline interviews and who had sex in the last one month (among those who had ever had sex) was significantly lower in the second than in the first survey. Although the proportion of male students who had sex within the same period was lower at endline than at baseline, the difference was not statistically significant. Similarly, there were no significant differences between baseline and endline in the proportions of male or female students who used a preventive method at last sex.
Challenges and limitations
The pilot study experienced a few challenges and limitations as follows:
Instances of student getting absorbed with the communications materials: Some teachers reported that a section of the students got absorbed with the communications materials at the expense of normal lessons. However, the teachers indicated that they intervened in such cases.
Busy school schedules: Some of the activities had to be organized during weekends and in the evening when there were no lessons going on. This may have left out some students, especially in day schools. In addition, some teachers did not have sufficient time to fully read through the guides because of other duties.
Difficulty in reaching parents/guardians of low socio-economic status with the information: Teachers reported that although parents/guardians who got the guides were positive about their educative content, most of those from low-income settings were illiterate and some did not even take keen interest in their children's education. In such cases, the guides may not have achieved the desired effect of improving communication about HIV and AIDS between parents/guardians and their children.
The study was piloted only in urban secondary schools: Due to funding limitations, the study was piloted in secondary schools in Nairobi. Although the Ministry of Education selected the schools based on criteria that characterize most secondary schools in the country (level, sex composition, institutional arrangement, socio-economic setting, and geographical location), the experiences may not be similar to those of rural schools.
Limitations associated with the data collection and analysis techniques: One limitation of self-administered interviews is that there is no opportunity to clarify unclear terms and to probe for additional information or detail. This leads to high rates of missing responses for questions the respondents do not clearly understand or feel they are not comfortable with. In addition, positive changes observed among students who read the communications materials compared to those who did not obtain or read them could be due to differences in characteristics between the two groups. The analysis technique used did not determine if the positive changes among those who read the materials still hold after controlling for such differences.
Conclusion and recommendations
In conclusion, the pilot study showed that: in-school youth need accurate information not only on HIV and AIDS but other SRH issues as well; using comic books, role models and edutainment to communicate HIV and AIDS messages to in-school youth is acceptable to members of the school community; and the use of such channels leads to improved knowledge of SRH issues, enhanced communication about SRH, and positive changes in attitudes and behavior of students.
The major recommendations from the study are that:
there is need to constantly provide HIV and AIDS and other SRH information to in-school youth using age-appropriate channels; and all education stakeholders (education managers, school principals, teachers, parents/guardians, and students) need to be involved in the conceptualization and design of such channels to ensure that they are acceptable and feasible within the school setting.
